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Objectives: Based on the results from the Korean Total Diet Study (KTDS), the sodium (Na) and
potassium (K) intake of Koreans were estimated and compared with intake estimates from the Food &
Nutrient Database (FNDB), as in the Korea National Health and Nutrition Examination Survey
Gwanak-ro, Gwanak-gu, Seoul (KNHANES) to verify the validity of these estimates.

08826, Korea Methods: One hundred and thirty-four representative foods (RFs) covering 92.5% of the total food
intake of Koreans were selected, and 228 pairs of corresponding ‘RF x representative cooking method’
were derived by reflecting the methods used mainly in terms of frequency and quantity in their cooking.
RF samples were collected from three cities with a larger population size in three regions (nine cities)
nationwide, and six composite samples were made for each RF, considering its regional and/or seasonal
characteristics. One thousand three hundred and sixty-eight ‘RF x representative cooking method’ pair
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Fax: +82-2-884-0305
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Rece‘ived: June 8, 2023 samples were prepared, and the Na and K contents were assessed using inductively coupled plasma
Revised: June 16, 2023 atomic emission spectrometry (ICP-MS). The Na and K intake of the Korean population was estimated
Accepted: June 23, 2023 by linking the content with the food intake data from the 7th KNHANES.

Results: The mean Na and K intake of Koreans were 2,807.4 mg and 2,335.0 mg per person per day,
respectively. A comparison with the Na and K intake from KNHANES, including only RFs of KTDS,
showed comparable results with less than 5% variation. While the contribution and ranking of food
items to Na intake were similar between KNHANES and KTDS, there were differences in K intake.
This was attributed to the large discrepancies in the K content of rice and coffee between KTDS results
and the values in the 9th Revision of the National Food Composition Table used in KNHANES.
Conclusions: The Na and K intake of Koreans estimated based on the KTDS, which performed
nutrient analysis on samples prepared to a ‘table-ready’ state using foods of the representative collection,
was similar and comparable with that of KNHANES. This supports the validity and usefulness of
FNDB-based nutrient intake estimation at the population level. The list of nutrients studied in KTDS is
expected to be expanded, allowing for intake estimation of nutrients with currently insufficient or absent
information in the FNDBs in use.
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Introduction
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Methods

Ethics statement
This study was conducted after receiving exemption approval from the Institutional Review Board for Bioethics at Kongju
National University (Approval Number: KNU_IRB 2022 005).

1. BAOIZA S BA U Y

FA0|2A1) Al W e o) F AT [14-1519 FASHA Ak,

1) WENE X 52Y M
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FAell tiet 71o1 5 ) QAR 2] =nle] RN SUA 0 R 8 A, RHEVE, AVIE 5 FEFE AEe
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F B8 8l Al ARE wAskel] Zx a2 A AR Foll v B ¢ W - 1aE AdEelA ol A&
Al st A7 AT AR HH*&‘S]"/)\?\E]'.

LR EEL

2E AR FTUEF W ZF &5 B4 dof] BAHS sl A EE FUIsigin). vhakst e 3 M3ty 4F A8
o] & 4l A el whet 4712 tlaE viEYAE AGsIa, dld MiEY AR AR FAIE E2lste] vlo]A 29|
o|H=E HA2]g $ ICP-MS (icapQ, Thermo, Waltham, MA, USA)Z A810H17]. 49 1S5S Sl8l A=kain
AEIAS EEst Y - 95 FAAEE AT HEAe A7 0.99 ool o HESHIE 0.4 mg/kg
oL, U FATEE Jld ddFHFEH] 35ES sz A3} Codex 71l Agtalelnt. 8k, FAPAS (Food
Analysis Performance Assessment Scheme) 25 8T Ale] #03ste] z-score 2 0]5ke] < A3E ALt
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Results

1. KTDS 2N AN§ 5 LIEF QU U5 st

KTDSE] th3 AF 13456 AEW 0] 2 H-S vladsto] AAsh O3 A% x o) ZaH° 228%0 tls) 4147}
A& 2 2L md A ZF 6712] composited 223l nlEE = 1,368712] A|EE BAISE Ay} B E AlZ oA
LEFI 2ol HEFSTH(Table 1. A5 B2 Wy, YEF] 49 &gl 23 2] E57el 4 4,991.5 mg/
100 g2 7 o] 9rom 7 o all2w(1,719.1 mg/100 g) 3L, 252 4ol alZ27+(903.4 mg/100 g),
Zu| 55+ (336.6 mg/100 g)J 07 Ht shefo| ok},

Table 1. Sodium and potassium content" in foods by food group

Food group No. of No. of Na (mg/100 g) K(mg/100g)
foods samples Mean SD Mean SD
1 Grains and ceredls 18 144 208.7 249.7 126.9 61.3
2 Potatoes and starches 3 36 66.8 135.6 306.0 229.4
3 Sugars and sweeteners 2 30 2.3 1.6 20.1 20.8
4 Pulses 3 24 22.4 28.9 425.8 523.6
5 Nuts and seeds 2 18 4.2 0.6 402.2 17.8
6 Vegetables 30 312 126.5 223.1 223.4 115.1
7 Mushrooms 3 42 4.3 1.4 264.1 32.5
8 Fruits 12 72 1.2 1.0 158.4 58.5
9 Meats 8 132 319.1 251.8 220.1 64.5
10 EQgs 1 18 147.5 8.7 137.8 4.4
11 Fishes 13 186 417.9 474.1 257.5 185.5
12 Seaweeds 2 24 1,719.1 905.7 1,069.1 903.4
13 Milk and milk products 6 42 2104 298.6 109.1 35.1
14 Qils and fats 4 42 50 1.1 178.2 431.6
15 Beverages and alcohols 14 84 14.7 24.9 193.4 657.1
16 Seasonings 11 138 4,991.5 9,184.2 663.6 671.3
17 Prepared foods 2 24 362.4 44,0 226.3 39.6
Total 134 1,368

1) The results are based on the nutrient content of food samples processed in the Korean Total Diet Study.
Na, sodium; K, potassium
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Table 2. Comparison of daily sodium and potassium infake estimated by 2 methods: KIDS and Food & Nutrient Database from

KNHANES
Estimated daily intake (mg/person/day)”
Nutrient KTDS KNHANES
Mean SE Max Mean SE Max
Na 2,807.4 20.2 41,562.0 2,940.8 20.6 41,108.1
K 2,335.0 13.6 25,015.7 2,434.0 13.9 23,355.0

1) Dietary intakes of sodium & potassium were estimated based on the representative foods intake accounting for 92.5% of total
food intake.
KTDS, Korean Totfal Diet Study; KNHANES, Korea National Health and Nufrition Examination Survey; Na, sodium; K, potfassium

3. 97 209 UEE % LF ¥
ASh B Z45 2] 9] =BT 28 A lofeh 9 A% 4 7)ol Fig. 13} Fig. 201 A v}
9 gt
HEF HHFe Tlol st b e AETS EUERAC
A% AL HEF HAZ thet 7

o191, 10%F T 8F (e, AAl, 3F

W, N, T, §57 0% A e (Fig. 1. 9
¥ 49 1059 A%l g 7lof g 27}11 B Bl of 70%
it , ) o] Al3Fo] Eol3lTt (Table 3).

i AR 7ol A o) A A% B ST A AR S, AR ZIel 1 e AS BUR
o} 1 THE A AR 2T A q% = B, S5t 01907, B A i, &5, HAF wow
bt} (Fig. 2). 2% 242 vlael e AR 348 HFZME A 7]0]57t 9.3%2 714 =ghar, 71 theo 2 w)
Zﬂﬂ91%<ﬂﬂLﬂ52%<Tv46%09¥€ﬂ%ﬂ-B§ TR A= Wr] 9.9% (241.8 mg), HA 7]
5.3% (128.7 mg), A% 5.1% (124.5 mg), W37 5.1% (124.4 mg) = JER} AR 243 win] (76.7 mg) } 7]
] (217.8 mg) 9] 7]of#k3} A D3keh (Table 4).
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KINHANES 14.1 0.5 47.5
Grains and cereals M Potatoes and starches M Sugars and sweeteners W Pulses
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m Milk and milk products m Qils and fats W Beverages and alcohols m Seasonings

M Prepared foods

Fig. 1. Percentage contribution fo sodium intake by food group: KIDS and KNHANES. KTDS, Korean Total Diet Study; KNHANES, Korea
National Health and Nutrition Examination Survey
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KTDS
0.3 0.6 1.6 25
KNHANES
17.5 10.9 ’. 6.4 0

Grains and cereals W Potatoes and starches M Sugars and sweeteners W Pulses
M Nuts and seeds m Vegetables W Mushrooms Fruits
W Meats Eggs M Fishes Seaweeds
m Milk and milk products m Qils and fats M Beverages and alcohols m Seasonings

M Prepared foods

Fig. 2. Percentage contribution fo potassium infake by food group: KIDS and KNHANES. KTDS, Korean Total Diet Study; KNHANES Korea
National Health and Nutrition Examination Survey

Table 3. Top 10 sources of sodium (Na) intake at food item level: KIDS and KNHANES

KTDS KNHANES
Sodium ... Cumulative Sodium ... Cumulative
Rank Food” inake  CONOUION ke Food” infake  COMMOUTON i e
(mgioay) (%) mgoay)  * (%)
1 Sait 599.8 21.4 21.4  Salt 618.4 21.0 21.0
2 Kimchi, Chinese cabbage 389.2 13.9 35.2  Kimchi, Chinese cabbage 396.2 13.5 34.5
3 Soysauce 322.7 11.5 46.7  Soy sauce 319.1 10.9 45.3
4 Femnented soybean paste 162.3 5.8 525 Fermented soybean paste 177.2 6.0 51.4
5 Instant noodles, Ramyeon 150.9 5.4 57.9 Fermented red pepper paste 134.6 4.6 56.0
6 Femented red pepper paste 102.4 3.6 61.5  Instant noodles, Ramyeon 124.8 4.2 60.2
7 Chicken 86.4 3.1 64.6  Noodles 106.9 3.6 63.8
8 Breads, rolls, buns and others 65.2 2.3 66.9  Breads, rolls, buns and others 67.6 2.3 66.1
9 EQQ 46.1 1.6 68.6  Seasoning powder 60.4 2.1 68.2
Fermented soybean paste Fermented so n paste
10 mixed with rgg pepggr paste 46.1 16 702 mixed with rggf:;pger paste 536 18 700
1) Foods were selected at the ferfiary food code level.
KTDS, Korean Totfal Diet Study; KNHANES, Korea National Health and Nutrition Examination Survey
Table 4. Top 10 sources of potassium (K) infake at food item level: KIDS and KNHANES
KTDS KNHANES
Potassium ... Cumulative Potassium .. Cumulative
Rank Food" intake ConT[Lbuhon intake Food" infake Com’;bm'o” intake
(mgiaay)  ® (%) (mgoay) ™ (%)
1 Coffee 217.8 9.3 9.3  Whiterice 241.8 9.9 9.9
2 Kimchi, Chinese cabbage 212.2 9.1 18.4  Pork 128.7 53 156.2
3  Pork 122.1 5.2 23.6 Coffee 124.5 5.1 20.3
4 Milk 108.0 4.6 28.3  Kimchi, Chinese cabbage 124.4 5.1 25.5
5 Pofato 92.6 4.0 322  Mik 99.9 4.1 29.6
6 Chicken 85.4 3.7 35.9  Chicken 73.5 3.0 32.6
7  White rice 76.7 3.3 39.2  Potato 66.4 2.7 35.3
8 Beef 71.0 3.0 422  Sweet potato 62.2 2.6 37.9
9  Sweet potato 58.5 2.5 44,7  Beef 56.6 2.3 40.2
10 Apple 49.4 2.1 468  Apple 53.0 2.2 42.4

1) Foods were selected at the tertiary food code level.
KTDS, Korean Total Diet Study; KNHANES, Korea National Health and Nutrition Examination Survey
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Table 5. Comparison of dietary sodium and potassium infake estimated in Total Diet Studies in some countries

Estimated daily infake (mg/joerson/day)

Country Reference
Na K
Korea" 2,807 2,335 This study
Hong Kong 2,600 1,900 The 1% Hong Kong TDS: Minerals, 2014 [22]
Brazil? 1,928 861 Avegliano et al., 2011 [21]
Iran 2,846 N/A Babadali ef al., 2020 [23]
New Zealand 2,150-3,603 N/A Thomson et al., 2008 [24]
Australia N/A 2,960-4,440 The 239 ATDS, 2011 [27]
France 2,653 2,854 The 2™ French TDS, 2011 [25]
USA 2,739 2,683 Egan et al., 2002 [26]
[taly 3.812 2,913 Lombardi-Boccia et al., 2003 [20]

1) Dietary intake of nutrient was estimated based on the representative food infake accounting for 92.5% of total food intake.
2) Dietary infake of nutrient was estimated based on the representative food infake accounting for 72.0% of fotal food intake.
Na, sodium; K, potassium; N/A, not available

Discussion

ATl A EE OdE, Zol7], 571 5 ghdle] FE AdFH ks 412 S Rk st 2es A8t
o] ZA|F AR EAF A3}, elo] W A% T UYEFI 2 3= Mishe 94 ¢ 20w Yedt) §518 TDS
o] B4 F Uk AEo] 3zF AEFTE oA AR ET, o] AdSshE 1AF AF T T 2 vkt AEEe] B8
of Z2E Aee AR tiE)] felEEoIY YU shS B4 vl Ul AEE A IS AEAAE R 4
FE QYA T 111 vk A E7hsith IH R Eetal 58] wile] AA| Aa-S A3 ek e kel E
KTDS Aze} 2 252 ] A ol i o] o558 w7uTAFdERE 485t e g A
AT vlus, NG FTAY 5 F7F A2 AEAAH T ARl E8EE AEYE DBl A 98 =g
L AT F 9 BFHdS v w138 shths SHAAE & ov)7t lokar skl

2] IR YEF 19 1Y A A3 AT 393 49 2,807.4 mgl & BE A-83F A3=<] 2,940.8 mgell H]
] tha Wekout & zjel= §llth(Table 2). TDS 7|REO. 2 743k Ale]=r2] YEF 191 1Y Hf AF -2 ojgz]o}

of A 3,812 mgO® 7} %" o [20], i A559] 2= o Bepd [21]S Alefshd &3 2,600 mg[22], ©]

& 2,846 mg[23], FHAE 2,150-3,603 mg[24], =2 2,653 mg[25], vl= 2,739 mg[26] 0.7 S-eluetel &
AFHAl WHOSN A xﬂA]i Jot 7HLH UJEF AFE<] 2,000 mge 28Hs 3102 HEbgtH(Table 6).
UEF] 7] o] - AEd AR AR Bepd [21], % (22], o#H[23], = [24]¢] TDS A

H~l

Hol| A &= g2t} 5Lt 1i%°1 el 2u| 5/ 7]o&o] 7HE =t o ® AR HEFS T8 719
Aol WiFAA], 257 52 AR @A T A AR ARl <sk ZHolgith

AS} BE 717} 3735t 2] =12 YEF AF = 7P A 719sk A2 F W BT A9, 1A, 14, #
13, 2 5o) 2] 719 2Eo)qlt (Table 3). 7191 % 239 2% 10% & 5-6%F°] ZraRihs doAs UE
FAATES 2ol7] AalMe TR S4S £ U A HES she *Hlx}«l A5H RIS S8k, olgk v
AkA oM 2] thekst AUER AlF e B ok Ao g Alg gt Ad 109 7F $-8] F09 Ht HEF AFHHE0] 30%
ol i A% UEF Agtst AL, 57 1A A|aL, A GEF AE Y A T =7F Aol A o] A o] §)
R gFolgtar sHAlc8]. tlaEA o= w71 %] 9] A9 YEF gl 2010 o]# <] *‘%* AT W) ol A=
1,146 mg/100 gl & =5 o [10] (A 8 /AT A9 7NA e =9 uj=7] 5 3heke 232 mg/100
g [11, 12]), 51073 g3t GFzAb-2ola] E-8-38k= DBl 5% w5714 2] Y= ?&%*3 624 mg/100 g©.
2 3N AFAEE Ak 9} ol thEARE, H FNE 7R AR 1071782 [19] ol ol 2F A1 593 mg/
100 g0 2 F~5=o] 10 o] d Aol v]a)] v 2] ¢] YEF ghgo] IA] Wobs-& 18 4= gt

U\I

4

>
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250 19 1Y Hi A JEF A9AY AR 34 A 2,335 mgl. & BE 283 49 (2,434 mg)Kr}t ok
Zl‘j& }o}OﬂD}(Table 4). 2 vk A EvbE, @o], $Hb, 7R g} Aol HWol $hiEo] Sl Ao® U

2 1. Al oJst Aol A L AFT) et T8 7]o] A AR/, oo =2 §7 (13.1%), o5 9 +
%006%) A7 (10.2%) 1 om, 1A 9 A= 6.5% ToltH(Fig. 2). Bell 7|9k g AujellA] 25508 25
AF ol tigt 719 9= AAF U0 ® 57 (17.5%), 57 (11.9%), A7 (10.9%) 2 JeRth. Adld g3
I fAFSE 255 710 ¢$47} olgg]o}[20] 9} T [22] 9] TDS AelA BT T30 Afoll= T ZE2
A F ANaFolA 22%, Sl 17% 7oA 12%, S5 FolA 11%7} FalEls Aoz et ojgg ol
A 85t TDSOlM &= M (26%), 57 U 2 Al (19%)°] ZFES] 2 w4 AFTeldct. Seuiel vls)] 2&
o] A3} Hof = TF] A9 [27] $7 L AH 9 7|ojgol A - Oﬂﬁ’ﬂfﬁl el 10-15%% 7P =9kt the o= 71
2}, palry 3k A5 2 AEF [root Vegetables (starchy) | 2H-El19] 25 A7} 7-15%E 1A 510] S}t
vl B4 52 7o &= B uEQ T

A9} BE F438t -8 =719 Z-F AFAH 7|k T2 9 2ol Zol7) )IY. Bell 2AsHd #u] 2] 7]ol &
°] 9.9%= 7P wokot, AR 4 AlellE 3.3%C B3t (Table 4). ol& = 7FEEA 53 Al 97189 [12]
of ¥ Wu] (YA) 2] ZHF (170 mg/100 g)o] KTDSeA] Wr2 ejs o] ZES 413 5 3XnE 117
Shod Win] Z= gheko 3 ks A3l 52.5 mg/100 g thv] 3ufje] @8t JE2 97 Wl o2 Al 55 TDS
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A 28 F £ 7FsA3 (291704 ajdtoh TDSelA 48k sk gho] o ebdsivha g 4= Atk & wizke 57}
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